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This article provides supporting data for the research article “A
simple automated system for appetitive conditioning of zebraﬁsh
in their home tanks” (J.M. Doyle, N. Merovitch, R.C. Wyeth, M.R.
Stoyek, M. Schmidt, F. Wilfart, A. Fine, R.P. Croll, 2016) [1]. In that
article, we described overall movements of zebraﬁsh toward a food
source as a response to auditory or visual cues as conditioned
stimuli in a novel learning paradigm. Here, we describe separate
analyses of the vertical and horizontal components of the learned
response. These data provide evidence that the conditioning might
result from both classical conditioning of an innate response of
zebraﬁsh to move to the surface in response to food cues and
secondary conditioning of the ﬁsh to associate a food presentation
with a speciﬁc location in the tank. Movement data from the
twenty trial acquisition period and probe trials from 2–32 days
post conditioning are included.
& 2016 Published by Elsevier Inc. This is an open access article
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ow data were
acquiredLogitech Webcam C930s & Honeywell HCM5748 camerasata format Filtered, analyzed
xperimental
factorsCondition: paired vs speciﬁcally unpaired presentation of a stimulus with food
reward. Acquisition: trials 1–20. Retention time: 2–32 days.xperimental
featuresTracking of zebraﬁsh movement during an appetitive learning paradigm which
uses auditory or visual cues as conditioned stimuliata source
locationDepartment of Physiology & Biophysics, Dalhousie University, Halifax, Nova
Scotia, Canadaata accessibility Data are supplied with this articleValue of the data
 Contributes data to compare to those obtained from other zebraﬁsh conditioning paradigms.
 Establishes a behavioural baseline for zebraﬁsh movement in a home tank environment.
 Provides data for comparison in zebraﬁsh studies where learning behaviour or memory retention is
affected.1. Data
We examined the vertical and horizontal components of zebraﬁsh movement in response to a
sound (Figs. 1 and 2A) or light (Figs. 3 and 4A) paired with food over twenty trials. We also examined
the vertical and horizontal movement of juvenile zebraﬁsh (49 days after fertilization) in response to
a sound paired with food (Figs. 5 and 6A) over twenty trials.
In addition to the data collected during acquisition of conditioning, we also examined the vertical
and horizontal movements of the zebraﬁsh in probe trials when the conditioned stimuli were pre-
sented alone some days after training. Retention was examined separately in both individual and
groups of adult zebraﬁsh presented with the auditory (Figs. 1 and 2B) and visual (Figs. 3 and 4B)
conditioned stimuli and in groups of juvenile zebraﬁsh presented only with the auditory stimulus
(Figs. 5 and 6B).2. Experimental design, materials and methods
2.1. Acquisition period
Training consisted of 10 pairings of the auditory or visual stimulus with food on each of two
consecutive days. Conditioning was performed by either playing FM tone sweeps or illuminating
green LEDs for a 20-second period. The conditioned stimulus was immediately followed by the
presentation of the food reward. In trials with control ﬁsh, the unconditioned stimulus (food) did not
immediately follow the conditioned stimulus, but was instead administered at variable times after the
conditioned stimulus.
Fig. 2. Horizontal movements of adult zebraﬁsh during acquisition and retention of an auditory appetitive paradigm. (A) Adult
zebraﬁsh in the experimental group moved laterally from their initial positions towards the food source as a result of con-
ditioning to the auditory stimulus. This response increased throughout the training trials. Zebraﬁsh in the control group did not
move laterally towards the food source in response to the auditory stimulus. (B) When tested for retention on various days,
trained groups and trained individuals moved, laterally, towards the food source in comparison to the controls. Data points are
mean horizontal position before the FM tone sweep minus mean horizontal position during the FM tone sweep. Numbers
beside data points represent replicates for individuals (single ﬁsh) or groups (each containing 5 ﬁsh) in each condition. Error
bars¼7 S.E.M.
Fig. 1. Vertical movements of adult zebraﬁsh during acquisition and retention of an auditory appetitive paradigm. (A) Zebraﬁsh
in the experimental group moved vertically from their initial positions towards the food source as a result of conditioning to
the auditory stimulus. This response increased throughout the training trials. Zebraﬁsh in the control group did not move to the
surface in response to the auditory stimulus. (B) When tested for retention on various days, both trained groups and trained
individuals moved closer to the surface compared to controls. Data points are mean vertical position before the FM tone sweep
minus mean vertical position during the FM tone sweep. Numbers beside data points represent replicates for individuals
(single ﬁsh) or groups (each containing 5 ﬁsh) in each condition. Error bars¼7S.E.M.
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Fig. 3. Vertical movements of adult zebraﬁsh during acquisition and retention of a visual appetitive paradigm. (A) Adult
zebraﬁsh in the experimental group moved vertically from their initial positions towards the surface as a result of conditioning
to the visual stimulus. This response increased throughout the training trials. Zebraﬁsh in the control group did not move
vertically towards the food source in response to the visual stimulus. (B) When the ﬁsh were tested for retention on various
days, both trained groups and individuals moved more towards the surface compared to controls. Data points are mean vertical
position before the LED illumination minus mean vertical position during LED illumination. Numbers beside data points
represent replicates for individuals (single ﬁsh) or groups (each containing 5 ﬁsh) in each condition. Error bars¼7 S.E.M.
Fig. 4. Horizontal movements of adult zebraﬁsh during acquisition and retention of a visual appetitive paradigm. (A) Adult
zebraﬁsh in the experimental group moved laterally from their initial positions towards the food source as a result of con-
ditioning to the visual stimulus. This response increased throughout the training trials. Zebraﬁsh in the control group did not
move laterally towards the food source in response to the visual stimulus. (B) When tested for retention on various, trained
groups moved closer, laterally, towards the food source compared to controls. The individual ﬁsh did not move closer to the
food source when compared with the controls. Data points are mean horizontal position before the LED illumination sweep
minus mean horizontal position during the LED illumination. Numbers beside data points represent replicates for individuals
(single ﬁsh) or groups (each containing 5 ﬁsh) in each condition. Error bars¼7 S.E.M.
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Fig. 5. Vertical movements of juvenile zebraﬁsh during acquisition and retention of an auditory appetitive paradigm.
(A) Zebraﬁsh (49 dpf) in the experimental group moved towards the surface from their initial positions towards the surface as a
result of conditioning to the auditory stimulus. This response increased throughout the training trials. Zebraﬁsh in the control
group did not move vertically toward the food source in response to the auditory stimulus. (B) When tested for retention in
groups after 2 days, trained ﬁsh moved closer to the surface compared to controls. Data points are mean vertical position before
the FM tone sweep minus mean vertical position during the FM tone sweep. Numbers beside data points represent replicates
for groups of 5 ﬁsh in each condition. Error bars¼7 S.E.M.
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Probe trials to test memory retention were conducted at various times after training. Fish were
either tested in the groups in which they were trained or tested individually. For testing single ﬁsh,
one animal at a time was removed from the group tank and transferred to a new tank one day before
testing. On the day of testing, ﬁsh were exposed to the stimulus to which they were conditioned for
20 s without the food reward to test the memory of the association. Each group or individual ﬁsh was
given only a single probe trial at 2, 4, 8, 16 or 32 days after training.
2.3. Data collection and analysis
Trials were recorded for the 20 s immediately before exposure to the auditory or visual condi-
tioned stimulus and the 20 s period during presentation of the conditioned stimulus. Videograms [2]
were created in Matlab to track the average position of the group of ﬁsh. The average vertical and
horizontal positions of the ﬁsh in each tank were calculated for the 20 s before the presentation of the
conditioned stimulus and subtracted from the average coordinates during presentation of the sti-
mulus. Positive vertical scores correspond to upward movements towards the surface, and positive
horizontal scores correspond to a lateral movement toward the end of the tank with the food source,
regardless of initial positions.3. Statistical analysis
Linear mixed-effects models were used to analyse the acquisition data. Two-way full factorial
analyses of variance (ANOVAs; with conditioning and probe time factors) and Welch two sample
Fig. 6. Horizontal movements of juvenile zebraﬁsh during acquisition and retention of an auditory appetitive paradigm.
(A) Zebraﬁsh (49 dpf) in the experimental group moved laterally from their initial positions towards the surface as a result of
conditioning to the auditory stimulus. This response increased throughout the training trials. Zebraﬁsh in the control group did
not move laterally toward the food source in response to the auditory stimulus. (B) When tested for retention in groups after
2 days, trained ﬁsh did not move closer, laterally, to the food source when compared to controls. Data points are mean hor-
izontal position before the FM tone sweep minus mean horizontal position during the FM tone sweep. Numbers beside data
points represent replicates for groups of 5 ﬁsh in each condition. Error bars¼7 S.E.M.
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analysis see Appendices B–D in [1]).Acknowledgements
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